D r a f t D r a f t D r a f t Introduction One of the most important functions of hepatocytes is to synthesize and secrete triglyceride-rich very low-density lipoproteins (VLDL) . Imbalance in VLDL synthesis and secretion leads to dyslipidemia, which is a major risk factor for the development of a variety of severe metabolic disorders such as type 2 diabetes, hepatic steatosis, atherosclerosis etc. (Sehayek and Eisenberg 1994; Ginsberg 2002) . The biogenesis of primordial VLDL particle occurs in hepatic endoplasmic reticulum (ER) and requires microsomal triglyceride transfer protein (MTP) that mediates the lipidation of newly synthesized apolipoproteinB-100 (apoB100), a core VLDL protein (Olofsson et al. 1999; Fisher and Ginsberg 2002; Hussain et al. 2003 ). The primordial VLDL particle is transported to the Golgi where several essential modifications occur and mature VLDL is produced (Gusarova et al. 2007; Tiwari and Siddiqi 2012) . Our laboratory and others have demonstrated that the ER-to-Golgi transport of nascent VLDL particle is the rate-limiting step in its overall secretion from the liver (Gusarova et al. 2003; Tiwari and Siddiqi, 2012) . It has been well established that the transport of nascent VLDL particle is facilitated by a distinct hepatic ER-derived vesicle, the VLDL transport vesicle or VTV (Gusarova et al. 2003; Siddiqi 2008) . This specialized transport carrier selectively recruits nascent VLDL particles from the ER membranes and precisely exports them to the Golgi lumen (Siddiqi, 2008; Siddiqi et al. 2010a) .
Several studies have shown that VLDL containing vesicles are distinct from other ER-derived secretory protein transport vesicles (PTV) morphologically, biochemically and in their proteome; however, both types of vesicles require coat complex II (COPII) proteins for their synthesis from hepatic ER membranes (Gusarova et al. 2003;  D r a f t Because VTVs are large vesicles and specifically accommodate VLDL particles, we postulated that their formation from the hepatic ER and selective packaging of VLDL particles require proteins in addition to COPII proteins. To identify additional proteins unique to the VTV, we carried out a detailed proteomic analysis that revealed several proteins which are not identified in other ER-derived transport vesicles (Rahim et al. 2012) . Of these distinct VTV proteins, one protein was identified as reticulon-3 (RTN3) (Rahim et al. 2012) . Reticulons (RTNs) are highly conserved membrane-associated proteins primarily localized to the ER (Yang and Strittmatter 2007) . Reticulons have been implicated in many cellular processes such as intracellular transport from the ER to other sub-cellular organelles, stabilization of ER membranes and cell division (Oertle and Schwab 2003) . To date, four types of RTN proteins (RTN1, RTN2, RTN3 and RTN4) are known to be expressed in mammalian cells and each protein has multiple isoforms. RTN3 protein is primarily expressed in liver and is localized to the ER; however, the role of RTN3 in the ER-to-Golgi transport of newly synthesized VLDL particles and their secretion from the liver remains to be investigated.
In the current study, we attempted to determine the role of RTN3 in the formation of hepatic ER-derived VTV and VLDL secretion from the hepatocytes. Our data clearly show that RTN3 is present in the VTVs and specifically interacts with apoB100 (a core VLDL protein) at the ER level. Additionally, our data suggest that D r a f t D r a f t 6 hepatocytes were washed with a buffer A (136 mM NaCl, 11.6 mM KH 2 PO 4 , 8mM Na 2 HPO 4 , 7.5 mM KCl, 0.5 mM dithiothreitol; pH 7.2) and incubated at 37 º C for 35-40 min in buffer A supplemented with [ 3 H]oleic acid (100 µCi) complexed with BSA. After incubation, hepatocytes were washed to remove excess [ 3 H]-oleic acid-BSA complex and resuspended in 0.25M sucrose in 10 mM Hepes containing 50 mM EDTA and protease inhibitors (Roche Diagnostics GmbH, Mannheim, Germany). Cell membrane was disrupted using a Parr cell disruption vessel at 1,100 psi for 40 minutes and ER and Golgi membranes were isolated and purified utilizing a sucrose step gradient as described previously (Siddiqi 2008; Hossain et al. 2014; Siddiqi 2015) .
Cytosol preparation
Cytosol was isolated from HepG2 or primary hepatocytes using the same procedure as described previously (Siddiqi 2008 (Siddiqi , 2015 . Briefly, cells were washed with a buffer B [25 mM Hepes, 125 mM KCl, 2.5 mM MgCl 2 , 0.5 mM DTT and protease inhibitors; pH 7.2] and the cell membrane was disrupted using a Parr cell disruption vessel at 1,100 psi for 40 min. The cell homogenate was centrifuged at 40,000 rpm for 95 min (Beckman Rotor 70.1 Ti) and the supernatant was collected as cytosol. Cytosol was dialyzed for 8-10 hours in cold buffer B at 4°C and concentrated using a 10 kDa cut-off centricon filter (Amicon, Beverly, MA).
In vitro ER-budding assay
To generate VTV from hepatic ER, an in vitro ER-budding assay was used as reported previously (Siddiqi 2008) .
In brief, ER membranes containing [ 3 H]-TAG (500 µg prot) in transport buffer (30 mM Hepes, 250 mM sucrose, 2.5 mM MgOAc, 30 mM KCl; pH 7.2) were incubated at 37 °C for 30 minutes with cytosol (1 mg prot), an ATPregenerating system, 5 mM Mg 2+ , 5 mM Ca 2+ , 5 mM DTT, 1 mM GTP, 1 mM diethyl-p-nitrophenylphosphate.
After 30 minutes, reaction was stopped and the reaction mix was overlaid on top of a continuous sucrose-density gradient (0.1 M -1.15M). The gradient was resolved by centrifugation at 25,900 rpm for 2 hours at 4°C (Beckman rotor SW41), 20 fractions of 500 µl each were collected and [ 3 H]-TAG dpm were measured (Siddiqi 2008) .
D r a f t Immunoblotting was performed as described earlier (Siddiqi et al. 2006b ). In brief, protein samples containing equal amount of protein were separated by SDS-PAGE, transferred on to a nitrocellulose membrane (Bio-Rad, Hercules, CA) and the membrane was blocked with 10% (w/v) non-fat dried skimmed milk in PBS-T. The membrane was incubated with a specific primary (as indicated in figures) and secondary antibodies conjugated with HRP. Protein detection was performed with ECL reagents using autoradiography film (MIDSCI, St. Louis, MO).
For co-immunoprecipitation analysis, protein samples (250 µg prot) were solubilized in 2% triton X-100 in PBS followed by incubation with indicated primary antibodies for 4 hours at 4°C. Post-incubation, secondary antibodies attached to agarose beads were added and incubated for 12-14 hours at 4°C. The resulting protein complexes attached to agarose beads were washed thoroughly and co-immunoprecipitated proteins were separated by SDS-PAGE as described previously (Siddiqi et al. 2010a; Tiwari et al. 2013) .
Determination of radioactivity
[ 3 H]-TAG associated radioactivity was measured as dpm counts using the Tri-Carb 2910 TR liquid scintillation analyzer (PerkinElmer Life and Analytical Sciences, Shelton, CT) (Siddiqi 2008) .
Blocking an ER-protein function and siRNA transfection
An equal amount of indicated antibodies was incubated with the ER containing [ 3 H]-TAG or 1 hour at 4°C (Siddiqi et al. 2010a; Tiwari et al. 2013 ). Post-incubation, unbound antibodies were removed by washing the ER membranes with cold 0.1 M sucrose in Hepes buffer. The ER was resuspended in transport buffer (30 mM Hepes, 0.25 M sucrose, 2.5 mM MgOAc, 30 mM KCl; pH7.2) to use in in vitro assays.
For siRNA-mediated silencing, HepG2 or primary hepatocytes were transfected with siRNA using the same protocol as described before (Tiwari et al. 2013) . Hepatocytes were transfected with RTN3 siRNA, 5'CAAUGGUGCAUGUCAACAAtt3', (Silencer select Custom-designed siRNA, Life Technologies, Grand Island, NY; #4390827) using Lipofectamine RNAiMax following the manufacturer's instructions (Life Technologies, Grand Island, NY).
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Immuno-electron microscopy and Immunocytochemistry
We used negative-staining approach of immuno-electron microscopy to visualize the localization of RTN3 to the VTVs and used the same protocol for immuno-gold labeling as reported previously (Mukherjee et al. 2000; Tiwari et al. 2013; Tiwari et al. 2016) .
To demonstrate the co-localization of RTN3 with apoB100 and calnexin, we performed confocal microscopy using Zeiss Spinning Disk Confocal microscope and volocity image analyzer software as described earlier (Tiwari et al. 2013; Tiwari et al. 2016) .
Determination of VLDL secretion
To determine VLDL secretion, we measured [ 3 H]-TAG and apoB100 in the media as described before (Thibeaux et al. 2017 ). For [ 3 H]-TAG, 100 µl of media was collected in triplicates and [ 3 H]-TAG dpm were measured using scintillation counter. For apoB100 secretion, apoB100 was immunoprecipitated from the media, that was collected at different time points, using anti-apoB100 antibodies. Immunoprecipitated apoB100 was detacted by immunoblotting and its amount was determined protein-band density analysis using NIH Image J program.
Statistical analysis
Data were compared using a GraphPad Software (GraphPad Prism 7 Software for Mac OS X version) utilizing a one-way analysis of variance (ANOVA).
Results
Hepatic ER-derived VTVs contain RTN3 protein
Because the biogenesis of VLDL occurs in the ER and nascent VLDL is transported to the Golgi for its maturation followed by its secretion via plasma membrane, we first sought to determine the distribution of RTN3 in various subcellular organelles in hepatocytes. To accomplish this goal, we isolated the ER, Golgi and cytosol from hepatocytes and determined their purity by immunoblotting using marker proteins specific to subcellular organelles. The data presented in Fig. 1A , show that calnexin, an ER marker protein, is enriched in the ER;
D r a f t however, GOS28 which is a marker for the Golgi is not present in the ER. As shown in Fig. 1A , Golgi membrane did not contain recognizable calnexin, whereas GOS28 was enriched in the Golgi. Additionally, we found that both the ER and the Golgi did not contain Rab11, an endosomal/lysosomal marker protein (data not shown).
These results confirm the purity of our ER and Golgi membranes, which allowed us to use these sub-cellular organelles for in vitro assays. Using purified hepatic ER membranes, we carried out an in vitro ER-budding assay to generate ER-derived VTVs, which were purified on sucrose density gradient and characterized by marker proteins. To ascertain that our vesicular fraction contains authentic ER-derived VTVs, we tested for the VTVmarker protein, apoB100 and the ER-derived vesicle marker protein, p58. Consistent with prior published data, the results shown in Fig. 1A clearly demonstrate that the VTVs concentrate apoB100 and contain p58 protein suggesting that they are bona fide ER-derived VLDL containing vesicles (Gusarova et al. 2003; Rahim et al. 2012 ). To determine that RTN3 is present in the VTV, ER, Golgi, and cytosol, we carried out immunoblotting analysis using antibodies specific to RTN3. As demonstrated in Fig. 1A , hepatic ER, VTV, Golgi and cytosol contain RTN3; however, RTN3 was found to be the least in the cytosol. Interestingly, RTN3 is enriched in the ER and the VTVs as compared to the Golgi membranes ( Fig. 1A) .
Because RTN3 has never been shown to be present in ER-derived VTVs, we wished to visualize the localization of RTN3 to the VTVs morphologically. We performed immunogold labeling of RTN3 on the VTVs and examined by electron microscopy adopting the negative-staining method. Data presented in the These biochemical and morphological evidences clearly demonstrate that RTN3 is not only present but enriched in the VTVs.
RTN3 does not localize to small intestinal ER-derived pre-chylomicron transport vesicle (PCTV)
Since both VTVs and PCTVs bud off the ER membranes and export lipoprotein particles from the ER to the Golgi in liver and small intestine, respectively, we decided to find out if RTN3 is present in the PCTV. As controls, we probed for the maker proteins of ER-derived vesicles (Sar1) and lipoprotein containing vesicles (apoB). Both Sar1 and apoB proteins were present in VTVs and PCTVs (Fig. 2) indicating that our vesicular D r a f t fractions are authentic ER-derived lipoprotein containing vesicles. The results presented in Fig. 2 show that RTN3 is present the ER and VTV whereas PCTV does not contain recognizable amount of RTN3. Next, we examined for the presence of a PCTV marker protein, VAMP7 (Siddiqi et al. 2006a; Siddiqi et al. 2006b ). Our results demonstrate that VAMP7 is enriched in the PCTV fraction; however consistent with previous reports, VTVs were devoid of VAMP7 (Siddiqi et al. 2010a ). These findings suggest that RTN3 is specifically localized to the hepatic ER-derived VTVs.
RTN3 interacts with VLDL core protein and components of VTV-budding complex
Because our prior published data strongly suggest that RTN3 is specifically present in the VTVs and not in other ER-derived vesicles (Rahim et al. 2012) , we decided to find out whether RTN3 interacts with VTV-cargo protein, apoB100, and with proteins of VTV-budding complex (cideB and SVIP), which is required to generate VTV from hepatic ER membranes (Tiwari et al. 2013; Tiwari et al. 2016 ). To answer this question, we performed coimmunoprecipitation experiments using specific RTN3 antibodies and solubilized hepatic ER membranes and the co-immunoprecipitated proteins were detected by immunoblotting. As shown in Fig. 3A , RTN3 coimmunoprecipitates apoB100, cideB and SVIP. In contrast, RTN3 did not interact with albumin (Fig. 3A) , which is cargo protein for ER-derived protein transport vesicle (PTV). These results clearly illustrate that RTN3 specifically interacts with VTV cargo and budding complex proteins at the ER level. These data further suggest a potential role of RTN3 in the ER-to-Golgi transport of nascent VLDL.
In an attempt to further substantiate our co-immunoprecipitation data, we decided to examine the RTN3-apoB100 interaction at the ER level morphologically employing a double-labeled immunofluorescence technique of confocal microscopy. Our data presented in Fig. 3B show that RTN3 co-localizes with apoB100 in reticular pattern, which is a characteristic of the ER membranes. Moreover, we found RTN3-apoB100 co-staining in punctate structures which is a characteristic pattern of the ER-derived VTVs (upper panel, Fig. 3B ) (Tiwari et al. 2016 ). We used an ER marker, calnexin, to demonstrate that RTN3 interacts with apoB100 at the ER level. Our data illustrate that RTN3 co-localizes with calnexin (lower panel, Fig.3B ). Our biochemical and morphological evidence presented in Fig. 3 strongly suggest that RTN3 interacts with apob100 at the ER level.
D r a f t
VTV biogenesis reduces in the absence of RTN3
Because we have shown that RTN3 is present on the surface the VTV (Fig. 1) and interacts with the components of VTV-budding complex (cideB and SVIP) and apoB100, a VTV cargo-protein at the ER level (Fig. 3) , we questioned if RTN3 plays a functional role in the process of VTV-biogenesis from hepatic ER membranes. To address this question, RTN3 was blocked by incubating the ER with either specific antibodies against RTN3 or appropriate IgGs as control at 4 °C for 1 hour. Unbound antibodies were removed after 1-hour incubation.
Additionally, we immunodepleted the traces of RTN3 from hepatic cytosol using anti-RTN3 antibodies as described (Tiwari et al. 2016 ). Our results demonstrate that the generation of the VTV was significantly decreased as a result of RTN3 blockade; however, there was no effect on VTV biogenesis when we treated ER and cytosol similarly with preimmune IgGs (Fig. 4A) . These data indicate that RTN3 plays an active role in VTV formation from hepatic ER. To rule out the possibility that the observed reduction in VTV generation is a result of steric hindrance caused by anti-RTN3 antibodies, we boiled RTN3 antibodies before treating the ER and cytosol. We found that the VTV generation continued as normal when we treated the ER and cytosol with boiled RTN3 antibodies (Fig. 4A ).
To further support our observations and to eliminate the possibility of non-specific blocking effects of RTN3 antibodies on VTV formation, we blocked proteins that are known to be involved in ER-to-Golgi transport such as syntaxin5, ykt6 and VAMP7, and examined the VTV-biogenesis. Our data clearly demonstrate that the blockade of syntaxin5, ykt6 and VAMP7 at the ER level did not have any effect on VTV biogenesis from hepatic ER (Fig. 4A) . These data indicate the specific nature of the observed reduction in VTV formation as a result of blocking RTN3. Because we observed that RTN3 interacts with other known budding-components of the VTV, cideB and SVIP, we blocked their function similarly using specific antibodies against cideB and SVIP. Consistent with our previous published data, blocking of either cideB or SVIP significantly reduced VTV formation from the ER (Fig. 4A) . These findings strongly suggest that RTN3 interacts with apoB100, cideB and SVIP and regulate the formation of VTV from hepatic ER.
D r a f t
In consideration to clearly establish the role of RTN3 in VTV biogenesis, we decided to knockdown RTN3 in hepatocytes utilizing specific RTN3 siRNA and lipofectamine as a delivery system. After transfecting the hepatocytes with either control or RTN3 siRNA, we first determined the expression level of RTN3 protein by immunoblotting. We found that RTN3 siRNA significantly decreased the expression of RTN3 in hepatocytes, whereas RTN3 expression did not change when control siRNA was used (Fig. 4B) . As a control, we probed for βactin in the same samples and our data show that there was no effect of RTN3 siRNA on the expression level of β-actin in hepatocytes suggesting the specificity of RTN3 siRNA-mediated reduction in RTN3 protein expression ( Fig. 4B ). To find out the impact of RTN3 silencing on VTV biogenesis, we first isolated the ER membranes and cytosol from RTN3 knocked down hepatocytes and then carried out an in vitro VTV budding assay. Consistent with RTN3 blockade results, knockdown of RTN3 significantly reduced the VTV-biogenesis whereas VTV generation continued uninterrupted when control siRNA was utilized for transfection ( Fig.4C ). Taken together, our data strongly suggest a functional role of RTN3 in the VTV biogenesis from hepatic ER membranes.
siRNA-mediated silencing of RTN3 reduces VLDL secretion
Because we and other have shown that VTV-mediated ER-to-Golgi transport of nascent VLDL is the rate-limiting step in its secretion from hepatocytes, we decided to examine the impact of RTN3 knockdown on VLDL secretion from hepatocytes. To attain this goal, we silenced RTN3 in hepatocytes using specific RTN3 siRNA as discussed above and observed VLDL secretion by determining [ 3 H]TAG levels secreted in the media as reported earlier (Tiwari et al. 2016) . RTN3 knocked down hepatocytes were incubated with [ 3 H]oleic acid complexed to BSA for one hour. After one hour, oleic acid-BSA was removed by replacing fresh media without oleic acid-BSA complex and samples of media were collected at different time points to determine [ 3 H]TAG levels secreted in the media.
As expected, RTN3 knocked down hepatocytes secreted significantly decreased amount of [ 3 H]TAG as compared to control hepatocytes which were transfected with control siRNA (Fig 5) . We found that the observed reduction in [ 3 H]TAG secretion was highest at the 24-hour time-point (Fig. 5) . These data clearly demonstrate that knockdown of RTN3 negatively impacts VLDL secretion from hepatocytes.
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Discussion
Normal VLDL production and secretion are essential physiological processes that maintain overall lipid homeostasis; however, any abnormality associated with these processes can lead to the development of a variety of debilitating metabolic disorders (Ginsberg 2002; Choi and Ginsberg 2011; Sparks et al. 2012) . VLDL is the end product of dietary lipid metabolism by the liver and its synthesis occurs in the ER. However, nascent VLDL needs to be transported to the Golgi for its maturation and this process is facilitated by a specialized hepatic ERderived vesicle, the VTV (Siddiqi 2008; Rahim et al. 2012) . It has been well established that VTV-mediated ERto-Golgi transport of nascent VLDLs governs the overall secretion of VLDL particles from the liver (Tiwari and Siddiqi 2012) . We have shown previously that VTVs are different from other ER-derived vesicles in size, cargo and protein composition (Gusarova et al. 2003; Siddiqi 2008; Rahim et al. 2012) . The VTV proteome reveals that these vesicles specifically contain cideB, SVIP, RTN3 and LPCAT3 proteins (Rahim et al. 2012) . Our previous reports have demonstrated that cideB and SVIP are essential for VTV-mediated VLDL transport and secretion (Tiwari et al. 2013; Tiwari et al. 2016) ; however, the role of RTN3 in VLDL export remains to be explored. In this study, we aimed to define the role of RTN3 in VTV-biogenesis and VLDL secretion from hepatocytes. Like other reticulon proteins, RTN3 is primarily localized to the ER; however, its role in the intracellular transport and secretion of VLDL from the liver has never been studied. The data presented in this report provide strong biochemical and morphological evidence in support of a new functional role of RTN3 in VTV biogenesis and VLDL secretion from the liver.
Distinct biochemical and morphological nature of VLDL containing VTVs warrants detailed studies at the molecular level in order to precisely delineate the mechanisms that control the selection of VLDL and the genesis of a large vesicle, which can house VLDL particle. It has been established that the formation of VTV from hepatic ER membranes requires proteins in addition to COPII proteins, which were originally considered sufficient to trigger the packaging of different cargos and capable of forming ER-derived vesicles of expanded sizes (Barlowe et al. 1994; Miller and Barlowe 2010; D'Arcangelo et al. 2013 ). However, a number of recent studies focusing on ER-to-Golgi transport of macromolecules demonstrate that proteins in addition to COPII components are needed for the selection of specific cargos and the generation of larger vesicle from the ER (Siddiqi et al. 2010b; D r a f t et al. 2013; Bajaj Pahuja et al. 2015; Tiwari et al. 2016 ). Because we reported earlier that RTN3 is specifically present in the VTVs but not in the PCTVs of small intestinal origin, we postulated that RTN3 may be involved in the VTV-mediated export of nascent VLDL from hepatic ER membranes. Our biochemical and morphological data presented in this report clearly indicate that RTN3 interacts with VTV-cargo protein apoB100 and previously identified proteins in the VTV-budding complex, cideB and SVIP. The interaction between RTN3 and apoB100, a VLDL core protein, raises the possibility that RTN3 might be playing a role in specific packaging of nascent VLDL particle into VTVs. Additionally, interaction between RTN3 and cideB or SVIP suggest its involvement in VTV formation.
A variety of transport vesicles bud off the ER membranes that are involved in dedicated export of specific cargos from the ER to different intracellular destinations and a number of proteins have been identified that meticulously regulate cargo-selection and formation of appropriate-sized transport carriers from the ER membranes. The classical example of such proteins is COPII proteins that are comprised of five different cytosolic proteins, Sar1, Sec23-24 and Sec13-31 (Barlowe et al. 1994) . These proteins are sufficient to select a cargo and generate a vesicle from the ER membrane; however, the size of COPII vesicles range between 50-70 nm limiting their ability to accommodate macromolecules such as chylomicrons, VLDL and collagen; however, a number of proteins have been identified that interact with COPII proteins and form a larger cage required for the formation larger vesicle (Siddiqi et al. 2010b; Tiwari et al. 2013; Butkinaree et al. 2014; Bajaj Pahuja et al. 2015; Tiwari et al. 2016) . To date three proteins, cideB, KLHL12 and SVIP, have been identified that are actively involved in intracellular VLDL trafficking and secretion (Tiwari et al. 2013; Butkinaree et al. 2014; Tiwari et al. 2016) .
Our data strongly demonstrate that both blockade of RTN3 with specific antibodies and siRNA-mediated knockdown of RTN3, significantly decreased VTV-generation from hepatic ER revealing its new functional role in vesicle formation. The thesis that the transport of nascent VLDL from the ER to the Golgi is essential in VLDL secretion from the liver is further supported by the current data demonstrating a marked reduction in VLDL secretion from RTN3 knocked down hepatocytes. Several lines of evidence suggest that we have described a new physiological function of RTN3 in intracellular VLDL transport and secretion.
In conclusion, we have identified RTN3 as a new protein component of the VTV-budding complex, which is essential for the biogenesis of VTV from hepatic ER membranes. As revealed by co-immunoprecipitation data, a clear interaction between RTN3 and cideB/SVIP strongly suggest that RTN3 facilitate the formation of a large cage which is necessary for the formation of VTV. This study uncovered a novel functional role of RTN3 in the biogenesis of VLDL transport vesicles from hepatic ER membranes and eventual VLDL secretion from the liver.
These findings are not only novel but physiologically important as they provide new mechanistic insights on intracellular VLDL transport and secretion. Additionally, the identification of RTN3 as a regulator of VTV biogenesis provides a potential target in controlling VLDL secretion from the liver. D r a f t 22 FIGURE 4. Impact of either RTN3 blockade or RTN3 knockdown on VTV formation. VTV budding assays were carried out as described in Methods. A. Prior to budding assay, the ER containing [ 3 H]-TAG was incubated at 4°C for 2 hours separately with each of pre-immune IgG, anti-RTN3, boiled anti-RTN3, anti-syntaxin5, anti-ykt6, anti-VAMP7, anti-cideB or anti-SVIP antibodies and antibodies in each case were removed by washing. Cytosol was pre-treated at 4°C for 2 hours with pre-immune IgG, anti-RTN3, boiled anti-RTN3, anti-syntaxin5, anti-ykt6, anti-VAMP7, anti-cideB or anti-SVIP antibodies bound to agarose beads and the antibodies were removed by centrifugation. As a negative control, ER containing [ 3 H]-TAG isolated from untreated hepatocytes was incubated in the absence of cytosol (No cyto). Results are mean ±SD (n =4). Bars labeled with different symbols show P < 0.005 using one-way ANOVA. B. Protein samples of whole cell lysate (WCL) from untreated (Untreated) hepatocytes or treated with either RTN3 siRNA (siRTN3) or control siRNA (siControl) were probed with specific anti-RTN3 and anti-βactin antibodies. C. VTV budding assays were carried out using [ 3 H]-TAG containing ER membranes and cytosol that were prepared from hepatocytes treated with either RTN3 siRNA (siRTN3) or control siRNA (siControl). As a negative control, ER containing [ 3 H]-TAG isolated from untreated hepatocytes was incubated in the absence of cytosol (No cyto). Bars labeled with different symbols show P < 0.001 using oneway ANOVA. 
